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Abstract 

Publication number: 55-30768 

Date of publication of application: 13.08.1980 

Application number: 51-30045 

Date of filing: 17.03.1976 

Applicant: KURARAY CO., LTD. 

Title: DENTAL ADHESIVE 

A dental adhesive which has excellent adhesiveness to dentine. The dental adhesive 
comprises either a phosphate compound (A) or (A'), or a polymer obtained by a 
polymerization including at least the phosphate compound. (A) or (A) as one component. 
The phosphate compounds (A) and (A') are represented by the following formule. 

I (A) 
CH 2 =C O 
I V 
COO -R 2 - P - OR. 
I 

OH 

(In formula A, Ri is hydrogen or a methyl group, R2 represents (a) an alkyleneoxy group 
which has 2 to 4 carbon atoms and may be substituted with halogen, (b) -(CH 2 CH 2 0)„- (n 
is an integer of 2 to 4) which may be substituted with halogen or a methyl group, and R 3 
represents (i) an alkyl group which has 1 to 5 carbon atoms and may be substituted with 
halogen, (ii) a phenyl group which may be substituted with halogen or an alkyl group 
having 1 to 5 carbon atoms, or (hi) a naphthyl group which may be substituted with 
halogen or an alkyl group having 1 to 5 carbon atoms) 

R* 

CH 2 =C O C=CH 2 ^ 

I II I 

COO - R 2 - P - R 4 - OOC 

OH 

(in formula A', Ri and R2 are the same as those described above, R 4 represents (a) an 
alkyleneoxy group which has 2 to 4 carbon atoms and may be substituted with halogen, 
or (b) -(CH 2 CH 2 0)n- (n is an integer of 2 to 4) which may be substituted with halogen or 
a methyl group, and Rs represents hydrogen or a methyl group). 
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1 (a) — «* 

?• 

CH 2 =C O 
I D 
COO — R 2 - P — OR s 
I 

OH 

^TSSI$n5 CH 2 CH 2 0-)- n g 

( n ti 2 ~ 4 ©Mgfc ) % R 3 «(jP^ay^-Cg^? 
n-5C<!:*5^fJci~5CDT^+^» (ii)^a 

yvtu <»igt^i ~5£DT^*^-ee^$ 



Ri R5 
I I 
CH 2 = C O C = CH 2 

I n l 

. COO-R 2 -P-R«-OOC 
3 I 

OH 

C tzKUs R,*>«t^R 2 figiJlE<f:[Bi^o R 4 

JO ;i^"Pffi&;*n£C. <t*5-(-CH 2 CH 2 0-^ n£ 
( -n fi 2~ 4 CDflEffc ) . Ra»4***fc»4>f-^a6 
£p=b-r 0 ) "CWbsn* 'J Xli^fMI:** 
0fi*-Sr*-r * * ttfb)S 'J y Hlx * xMfc-S- 
qMA) * fc tt(A* 1 at* <t o rt^t 5 c <t ic «t <o 

. Ri 

20 CH 2 - C O 

I II 
COO— R^ — P — ORs 
I 

OH 

(fc^L> R,{ilUie«C|5)b. r' 2 «ch 2 ch 2 o 
25 ^fcdCHjsCH^HjOS-pfcU* K 3 Ui7 

1- 7 f-Jis&ttzti 2 - -f o Axf;uS$^f 0 

3 wl ') y&t** •f^'ft^-^A)*^ 2— / 9 ? 'J 

4 t')y®i^ r-Mfr6-ttC£«*» t** ( 2 - > 

? ? "JyU;i-4-->X*-.M/ ) T> K*^7i- 
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5-143 18^ 4 5-2 9 l95f )C 

SS*©8&H& 5 S4fctt|g 6 SSEtt©#*4fflgSi[F ^77 M^5i3n^5 0 U/cZ»JoT, ^ 

*©$&BIH5?g, #631, &7m*tzlt$g8ms, is W u % mMt-<>-/4 *-T i > 

fiiW«-&tt#a****n^e>nTtt*4f^w^©«s r^*^,, c©fc»»©<«*K3e* 

■ft Iff. ft2Su ft3S4*:ttft4Siiett©* «^3t*#J***i& G *: *> % **:i*aia 

9 o o a 4 * ttzuaft ttffl* t&^©3!*® iit/ *a«mmK.M u T«*a 
*©agiafti oam©ft*Jii***f. L^fcDgrtoi^iawu L,*«>a 

' 9 9 *)Ji'Wt**7-J\'*tzK&'M&&./ 9 9 -;>tz 0 

»x^x^T**4fl^i»*©«Biami 0 35* fell' *fg^#^«J:fe©crdt^SAK:a*., 

ft i i aie«©«^fflg^sij 0 fflg^sui oTCMttaif^ maa 

13 ? h KWtsjaian*. &nrtt *«!*»*© 3. EE*a&s, R*s^©#s«-^u, u**>tfr 
flsafti oa» mi iHSfcuan 2znem<z>m 30^©&^@*j;o^:r>^KK:ttoT:-rcn*:& 

^1 ft1 2S4^«IB1 3Stie«!©S&sftffl IHSSSfigUfco 

m&mmvm (a) 

tt*BW\ *«i©fi^H4«i«^sn«*^ffl5E s i ° 
«9l*fcatt5feOiL/T^C,n5o 40 COO-R,-P-OR s C A } 

ffiSJc^u-cj^Tif-rsci^gwiu^ oh 

-30- 



(3) 



#4 



855-30768 



5 6 

yvfeu < (i|*3d# i ~ 5 ©T;u*;u&-ee&S 2-T^'Jo*J/if* 2-?oox*,u T 
nSildrS.S^x^^t/cJifliD^oyvfeK 5>K**7x-K 2-T^Jo*->i^ 2 

^fM^Wttli-^ 2 - 7? .jo + ^ ?Ui>n< T>K** 

CH ^=f ? c-ch*-cao >fJ , 7 , K , t ,, 71 _ K 3-7^J 

COO— R*— P— R* — OCC b+J'T'd \£as z.+iv 7->KW7i-K 

OH 3— 'J o^->7*a fc*>i/ n-Zo^ T> 

Cfcfc'U* R.fc-fctf R 2 f*fliJf5<fcPJ&o R4«^» W7X-K 3-7?'Jo*i'7 , «'^ n 
^cyyel«3n5Ct*5^S2~4©T W-T-fJ"' 7VW7X-K 3 - T ? 'J a * 

;i/i-Ct»Sn5Cd*5fCH 2 CH 8 0^ni 3 _ 7? .jo + v/7-o^u 2-^oxf;u 

( nti 2-4 ©&#), RjttzK^Sfctt' 3^36 T^'«7X-K 3 -7? 'J a+->/o^ 

*pt>-To )-CJM33n*9yfi^*ft« 2-7'Dixf;u 7->K*X7x-K 3-T 
CA')«-&*-r-5*^ tfcttthW'J Vgfx^xMt 20 ? •J n*->7*o^ 7X^u T> K**7x 

-&WA)*fc»i(A')tlB2»<£:OrS^-r*C4K: -K3-7^]o^o^ ? T 

<«*IC5£*b, 25 K 2-7^Jo^x^i/X^ X*A- 

C A)*fc«C A0^3n«<b^^*S^U 7VW7I-K 2-7^Jd*->x^-> 

« &tl5, C©J:9 WfW&n5* 2 -7^o^xh*->x^ 7X^u T 
ICO t >Tli5S£»C»WSnT^,£<,^ -o©3? > KW7X- K 2-T? 'J a**x h*->x 
H»C<i^x^->^®*J«fca*a 1 **!a©^® 30 ^-t7f* T3/ m7x-hW 

^3n*-fb-&^-fifi©y>Bi<*:LT#^5,nT 7->W7i-K 2-/^<]o*fxf* 
v>5iC^fca7lc^4i»*^©^7V^^/sn x-J-A- 7->KW7x-K 2->^ l )«* 

rpKrt^^ffiiHb^ftTKfcQ^rfcgsHtt^ 35 ->x^^i/ 0-7*0^ 7->k*^7x-k 

Tlit©«fc Bt*tt<f:t> + -TV 

?gU<#*o ^*" A ' 7>K*^7X-K 2-^^'J' 1 * 

7^J^»x^T^S©t.©4^ v 2-Tiry * Tf K**7I-K 2 -^^Jd^i 
o*->x^;l/ Tv/K*^7x-h, 2 7x-^ T->K*X7x-h, 2-/^ 

-7;!)o*'>xf* 7-> K*^7x ^iJo*->if^ T f /KW7x- 

-K 2-7^iJo + i/Xf;i/ n-T'otf-'f K 2 — > * ? 'J D + i/if* A*-*-?** 
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3 £ 9 'J d + ->7*d tfyu n — 7°o fcf;f T — fig^ 
~>K*;*.7x-h, 3-> 9 9 ') aif-yyo t?ji> s R, 

h» 3-> 99 'J o + .>7*o tfyu 2-^ddx COO-R" 2 -P-OIfs C B } 

7i/K*^7i-K'3->^?ijD4.>> OH 

rn'^7i-io c/c/fL, R.ttSiriedrai^ r 2 '«ch 2 ch 2 o 

K 3-/^ijp^ D ^ 71^ T 2*<iCH 2 CH 2 CH 2 0£ig*>(^ RV*7x^,i^ 
->K**7x-K 3 -> N+i'T'p^ At7f*ltfc«2-7oAif;ui^t 0 ) 

*>7*°fcf^ fi-i-y+ji, 7->K«7I- WX.If2-7^jD + ^if;„ 7 l^ T > K 

K l-*oo>*-,u 2 -> lj o* + .>x 75 *X7I- K 2-T* 'J D*->x^U ^±7 

f-* 7x^,u T> K**7x- K 2-/;? ^ 7VKW7I-K 2-7^'jo + .>i 

^Jo^xf;u n tV^u T>K** ^ 2-7nixf* T •> K*X 7 x - K 

7X-K 2->^iJot +i /i^ p _ x 3-7^'jo + -/7-o^u 7ii* Tf H* 

^U7x^u 7->K^7x-K 2 -^^ X7X-K 3-7^j o + ->/ot> + 

l,D * + i/If ^ p-^oo7x^7U 7-> K 25 7^ T->K*;*7x-K Z - /99 x } odf . 

t^7x-h 4 4-/^iju* + .>7-f;i,7x v^xfvu 7X^u 7-> K*X7x - 2 — 

7v/K^7i-K 2->^iJ D+ -> ^^Jo + J/xf* y*,Y* 

xh*->x^ y^,,, 7fKW7x-h 4 ^7x-h, 2->^ij D + .>zf* 2 -7* 

2-^?'Jd + .> i ^.>i^ x^ r oax^u 7->K*77i-h, 3-/^ij 

i ' K ' W7l ~K 2-y^^ ijDf>xh + >/ 25 d + v'7'd^ 7xxji/ 7->K*7>7i-h 

x*,u 2-^oax^^ 7->K*?7x- K 3-^;iJo t .>r- D ^ p - ± + JX/ / 

2-> g o**x h*>xfvu 7X-* •> KW7X- K 3-> * * ij o*->7>ot^u 

7i/FW7x-K 2 -/M'jD*->xH- 2-7DAif;i/ T > K** 7 x- h^«i» 

<C*J-«^CADK*,-t,>T7x-^tfefi^7 *«f0li-5*:tf>K: % cn5> ©-ffc^CD -j V8&CD7* 

^g©B&£©2fc»i i mtcv&.z,n& *>©-?«:<£ □ h vcd— gc( i o ~ 9 o ) 
^^ns^Ho-fk-e-^iAw^ t**- c 2-> *i#»/e>n«o 

*-< 3-> 'J;M-*->7*ot^iOT-> K* "T* C <fc «C «fc *)«ig3n* 0 
*7x- htt£jos&*(, <ffl(r>^tl-5 0 CCD^g- »40 O 
R,4B,tt. H.4B 4 ttn-T** s Mltttt^. P0 CI+ROH^CT p rr ^ 

-r«^»K«^*ttcDiSfr>7Xi^*s (r %Ji^ 
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Ri 
I 

CH 2 = C — COO — R 2 — H R, 

I R> 
CH 2 - C O L 

I H H 2 0 CH 2 = C O 

COOR 2 -P-ORj > I » 

I COO- R 2 -P-OR s • • CC) 

CI I 

OH 

— «K(A]TRt)8n*ft#»*Wefflk>4C • £OTttv"j #7*t'-*\ SMbT^S 

it&<®>'S:tt-rzn&&>$-&ftic&me>y'< 7-*i5 -e&mznztiu <f*m o~5 o i^o 

*5B<H©«»fflW»fflI*3C«»J»«Wi OTffl »Ji UTfi r 9 9 ') h 'J / h 

c->5ig^jc{i^iiaeewi— jRssCADT^bsft-s a? 7 ^, tri;i/Ki^aov'7>, tr-^h 

tfS^^Sff* 74 7-*J,J:tf«>rb !l x h + S'S/? t'-;H-'jnt->->7A 
JH*&tt C ©ifi^%j«*CO < IJ^Cjfrft&S h 'J 7* b 4- ■> 7 V\ f-JL/ h 'J ( > h 

^snsai, — «?^CA)T?fi*3snsft-&fettS h 5 y^o-> 7 wb^fffl^S 

©MKaanw*«fflua < Tt>s&;jtt8s*»«»& 25 «<b»ji ut«t $ y-iMMfc»» P - mux 
ns 0 ccDfflEfcifeicfi— jftsCCAD-eptfDsnS'fb 4 vK-iiBMb*, ^7****9* 

ot> 0 tn«fc9^tt<^<i:&*3»*K:2.o <» ^©«<b#ja»<S>iIMiRsnSo t*v«£ut 

*CA}T?Pfr$n«<b'&fe<fc<!:t>K:ffl<r*S>nSS -*-p-fM{'5'ftD«W3ll, iggMb^i 

WiftiiTttfR« 4 3£#®i&**-r*;' u -c liiase-fb^ > vM o n s 0 m 

* ? "J jug x * ( *H#i*Si? MMMffll iLttt'O' /4 v >f;ux- 7^ 

3.0 6 6. 1 2 2 -^fe©«D fc*;* 7 x / -;i/A i*?* >f y/o# + i"<y //f p -^y/>f -»i"<y 
'J >i?.H>> * 9 ') U— K ^7i/-^A *? 35 -Jju-fo $ h\ ^y/r/7iiW-f^ 

->x + 7i-*)7'oa7, 2,2 — f*. 'ilO.&SJCjSt'M h'o*/ V*/ ^ f/H- 7 

( 4 — > 9 9 'J o*->7°o#*->7x.i.»u ) 7*0 2,6 - i?- t e r t - 7"f p - ^ l//-^ 

h 'J ifi/x/ij 3-^ i? / 9 9 *) \s— h» h ^*^ffl^f»J*ffi*<i:7t*?riJiiaB2 
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H$g»C»i&©£5tt#ffia*#tf£n<50*» 'C/7*o4!+i'7l-;i')7 B o^, 2,2-fc'X 

(1) Mso ^T©*t^»©tt*wc— jfcsS; s^tt^tttt* * * 'J ^«x^-f » % 

felJi»*b <«5~2 OSfi%-a-^L/T/j:Sia fl/y/Ja-* S> > * ? 'J U- K h'Jxf 
BK^ UV^iJ a-A* i?> * ? 'J W- K MJ>f-o 

(2) /KsSCADtfftfrsn -^/ov-fy h »l > ^« ^ 'J v — htt£©#gft 

zit&mz 2 as% c ) «• i «*> u < « 2 ajjLtos^it irtfi* 

<«5~2 osS%-§-*ur/j:*i©ES;ife jo ©5 0fifi%«-ji8x./ < £(r-»|Eia-cjn>L"r4> «fct' > o 

(3) m-^tt#fi**J«t^g'fk^J^e> <C?K '-fc^fC (3)©|a6£iBJ»CiJ^XffifflSnS#St*:i UT/ 

awcJ^fittrcttur— a^CA)Tfifc>3n**k B#re* ^#^«-4>^>> 9 9 'J^S?x 

2 3ifi%feLh 3 ~ 1 5 U T ;* Tfi'miLM fc** 7 x J -;uA v 5 ^ 'J > 5? A 

■5ffl^(#a«:«iiaffiWC«UT3 0-9 9 15 / 9 9 ') U— h tT^.7x/ —JtsA—i?/ 9 9 y ) 

tut, cn£©iai»£&*£«f*3fc«aiJie. y7i^)/o^ 2,2-t7(4-^? 
BX^i©^M«c^f^urfflo^n*o -ti£©fSB ijD+v"fy/o i j;+->7i^i')/D^ 2. 

<t«9^tt(-><f:^^*a«#?>n»C < < s &^t& 2~*X( 4-/ 99 9 a + ->7*D'l«*->7x- 

fito©t)©iOJffli^n5^ ^ns^© >&x u- h*£tr<>ti£ttgttp' u^x*?^ 

©?»*«— MM4F(cttS 0 ifuy^j'3-jn;y^^ji/-h, HJ x^- 

UMs^ffiiSWi&oj; ^rcurilSlstu <g uy/'j3-^y^?'Ju-b, MJ>?-o- 
fflStt-5 0 25 juzfa,*'s y \) / 9 9 \) h^©#fift:«-^ 

NJ£*a«tt*S5B 3 jgp©#® ic— «SS: 2 tzmm tUTilTi y- iHMMftu P - h 
CA}T?^3n*<k^«-#fri6T?»^Jg»C&ttS 4 V»-iMMh»» h 'J 7^*^* 

*st^©jfij&©4>ttt>fe©3J$j*G 30 ®«c«k«5jK^icrs>fk-r'5t>-rn©^e» *>s#? 
—mit* \s^ti£ifim^z>nz 0 7ryiiTtt5?>^-p-^i"(^y, n, 

Sf3u*»^£ttb*^rfr>M7k&T ? y ^®x iisMk^i uTKmrnft^SJ ftw 

i®io«Sti/<, wi«2-tKo*5'ifA'> y7 > o#*5"<y/'fy» p — tyZ-f^ys; 

£ ^ u_ j.^ 3-t Ko*->7 p c^i'>^? , J i K, 'Cy/^ y7ii*i-f^ 4 ^'y 

Is— (•/££© fc Ko+ , /T*+*'/ 9 9 ') \s— b '/4 > 4 7 7*f--^x — f^tfjiJlU <ffifr*£n 

<.&®K: c k«53£#fie££t>o/ * * 'J^®x^.-f^»40 ®<k»Jfi*£^C*fi-S^#£#*fc«*^4fc 

u- k ^7i;^Av?>^'ji/-h, 2, ?£*«sa l x^>^»c^-r5g«»crt, r/s 

2-ex(4-^?ijo+-y iK-y7i- g«ifctt?iyaM§KJ:58i7fy/© 
yi/)7*a-'-?>'» 2,2-t'^ ( 9 9 9 o*-> *icj|rD-C(."»;fcjO* % 3c|693k: JinHSi^fy ^ 
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13 

*&w<D&mmtmwi t> * « atomic 

fc©5lCS£-<*-t»-t\ ^JCW | 
£<!:*> tiJ**o 

BJ«CtlKRg^3n5fe©t?Ji)tto> 0 

9kmm i. 

2 — t Ko + 'VI^^ * ? 'J U — h i-^-^ji 20 

f-^T 5 ^£fl&J£g*8ijK:fflfc>T- l 5*C©iSiaT 

KM • 2 — / 9 9 'J ;i/**i'ifA' 7x^u 

7->K*X7i-H0 SggB^-X * /— 30 

KffJ : »^jBfigi UT # y > * * y h 

T> 9 9 'J U— h 9 2 — 

> * ? y ji/^ + i/xf-^u 71-^ T'> 
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14 

mm^^m^mum^^icmBi^s x> y - 

«5 5 0%'J X SMfCT it/ 1 7 f •/ / 



A 
B 



K 
K 



•J v 



1 5. 6 
1 2.5 



y v 



6 1. 2 
10 2 



ifctfc© fctofCMffJ ( &mm ) OtK 2 - / 9 9 

-s y v&&s*&u T? o ~ 4 k^/oii^ y 

3 5k?/csfT£-o;fc 0 
I^JS^J 2. 

ll^gWll.»C|eL/c^ffi^CUfc*^(r^2-t Ko* 
•>xf;u> ^ ^ y i>— h t2-7'o Axf Ji'*^ 
* »J ^v? 9 v> 7 4 K*»e> 2 — > 9 9 y •> x 

f-^u 2-7oiifji/ 7->K*^7x-^ 

y y®^fi^©«^©^SM»]*j<kCfN?}iJ^ 
■5t>©«-If«U^ 0 

MffJ : ©^ffiBKd: ut* y > ^ ^ y h 
mt^. 9 8 tHKUHl:^ y % M »> 2 fi 

t> f-^f / ^ 9 y h 9 ssggejc 2- 
k*^7x- h sasgp*>-«tcf p- h y x 

y ^. ju 7 >f v St 2. 5 aggpsnx. * o 

9 8 fifigBicilK-ft^ V '/'f ^ 2Sfig?»n 

ij^t+yxf-^ 2-7oixf^ T 
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urn* izteKn\i&mm s > : £'bm-zm.mmz&K) tmm-z* trBm&z^tecmamttm)** 
mm i o x i o«»<dt? V'\'fiw*&:%&-*kzi5 *j cayman ©200-;-^ h*3 o^mm^c 

*©&3 7t(D*4 I «CAn4 8^g-^7tm* 10 ^j*JC«t«9^*L/S!lk3*feo fWfcB^tt 4 fl-T 
- h^*7 7JCTS^$«-»J^U7t 0 *>03t 0 -&©&3 7t©*4"KAn, 4 8B#|UJg 

MS<JIC*j(,>T{iW 1 6 21^/^ N&]»C:te<^ h 7<CT&«2j£ifj5eu*:o 

T«^9 0k9/cA^U % cn?. JiMSiJ*? J: t*N mMtiit Bm&Mttftl £: Utzm^tciS. 1 2 0 

nmm 3 Baj*s^w:c#j©&*m£tefflcfcfr^§-g-K:tt 
b?pj ; mmni tm— £*:A&a©i£*®©B«gB£fflo>-t\ it-^ 

C?}lJ ; 2-> * ? iJ;^tvi^2-^D ax 20 — tryJC J;«?a^gP(C««lta4 «a0, 853:3.5 
f-vf T> K**7x- h l 0^85^2 »©?g}H^5KL/» x ^- / jug gjjfc 5 0%'jv® 
-kKo + '>if*>^iJi/-h9 0I *jg&Tx^?-v?'$Q.SLT«fc <*i5fe&» iT- 

^»j<t uTm-&i4#s^ mmis.?* ? -*>• *^j^/h»crs;^»c?ir < p#j©5t 

HMU* P.^-XI-iP^-^h^fcPSlj C©*>©£0 TCi 6 O*C©7^ >V®r0[K 1 frfil 

? 'J h (J^TBi s-GMA 77^ < fe^©gA«iji&ft<£;!>>-o>t 0 
fc-T ) 1 6. 8 ^fiSJ 50 f^ffifaj 4. 

h "j if-uy ^TtJ =i-;us?> * ^ y Bi s-GMA 1 4.5 Sgg^ vfvu^'J 

l"- h 2.8fifigU 3-^^>^^'JU-h3.0ifg|J, 2->*? 

8 0.1X395 "J-»U 3 J- + >'Xf-^u 7ii* 7->K*77i- 
N , N-^x^/-^-p- h^>f y 1.8SSHP* 1^*6^13 <tRlt •> 7 vjai5M 
y 0. 3 MSB 35 ^ 8 0. 7 figgB* <fc mBill^ V *Af A/ 0. 5 JfcB 

P 2 ^-^ K; Bi s-GMA 1 6. 8 MSB gB^S-a-l^ h*fc<fc ffiffllfiliUC P 

h ij xf i/y/ij i) - |.;ny^i/7>f ^S?«-^:Sfi<c^UT 1.01 

l" 2.8S*gi5 SgPJPX.T«fc<iH^^-S 0 C<DjZWWi$JSfrm 

•>7Vjfli5?lf* 8 0.0S5gi5 T?«ftLfco C©5£«^«-QSlJiU % *fc_h|effl 
iSSMfc'Oy'f 0. 4fi:figI5 40 ^c%»»C 2-> ^ 'Jj^+i'if;!/ 7x^^u 

<£*J53?»^«2 0 0 > Vv'JLC^St'.J&iiia T-> K-ta7i- h ©-^^ L U^fttma'Z R#J£ 

5 •;?ny©fl.^t > ^t0$ffl^fc 0 COS?? 
p H 9. 0 — 9. 5 ©WH4V 
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(9) 



B5 5- 3 0 7 6 8 



17 



18 







mmam c *9/<d ) 


<m 
m\ 


5 7 
5 8 


2 6 2 0 
2 5 8 0 



»*«*it<,^ 0 cniifcgtury 'smm&Afr* 
A3*5Sj!Ek: * -c <fc * t> ©a*£ < M^ittzuS*^ 

/Co 

wt-WLm.&m<DW*mit u- s» v <± u r &© D#k 



* E#J ; > 9 9 'J u- h 8 OSagptx^ 

71-1-9 ifigCi N , N'— -S3-9 J -ji>- p - 

5 h ;u«r >? v i m»ge«-s-a- u *> ©<> ^ffleic^o 

HJfefaj2*CTffifflUfc©£l^b#T® 10X10 
77 9'V<y 9'v *ic<t <0 X —frffl&ftm&^tc 
KT'S-fkO/Co gS«fUfcg£PM*3 7^C©*ic4'K:ffc 



D#J ; 5^©^ U > f-^u/ 9 9*)^- ( TT-BMM ) «C«fc «9 5155033 Q.2cm./min 

1-9 SfifigCi P - ^iy^7-( ^Wt-y-9" 15 -Cg*^^fliJS0 3t 0 ^^tc^o =gu<& 



3 7<C;j<*SI«Bgfc 


1 B 


7 B 


3 0 B 


9 0 B 




150±45 


1 7 3± 4 7 


1 3 8± 5 0 


1 6 5± 6 5 
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